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FRANZ BURGER, OF FORT WAYNE, INDIANA, ASSIGNOR OF THREE-FOURTHS
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SPECIFICATION forming part of Letters Patent No. 673,975, dated May 14, 1901.
Application filed August 17, 1898, Serial No, 688,787, (INo model.

To all whom it may concern:

Be 1t known that I, FRANZ BURGER, a citi-
zen of the United States, residing at Fort
Wayne, 1n the county of Allen and State of

5 indiana, have invented certain new and use-
ful Improvements in Aceelerating Brake Sys-
tems, of which the following is a specification.

‘T'his invention relates to certain new and
useful improvements in combined brakes and

1o car-starters, having for an object to provide
simple and effective means whereby the move-
ment of & car or train of cars may be quickly
arrested withouvtheuseof the ordinary brake-
shoes, thereby avoiding the wear upon the

15 truck-wheels incident to the employment of
such shoes and Insuring even running of the
Cars. | |

A further object of the invention is to pro-

vide means whereby to assist in starting a

20 car in connection with which it is used, thus
relieving the unusual strain imposed upon
the engine and motor in starting the car from
a standstill.

With these objects in view the invention

25 consists in the novel construction, combina-
tion, and arrangement of the parts hereinaf-
ter wmore particularly deseribed.

In the accompanying drawings, forming a
part of this specification, and in which like

3o charactersof reference designate correspond-
ing parts, Figure 1 is a diagrammatic view
tiustrating generally the mode of operation
of theinvention and arrangementof theparts
for carrying it into effeet. Fig. 2 is a side

35 view of the compressor and motor-cylinder

and some of 1ts codperative parts. Fig. 3 is
a4 plan view of the apparatus, parts being
broken away and in section. Fig. 4 is a lon-
gitudinal sectional view of the motorand com-

q0 pressor, HKig. Hisa transverse sectional view
thereof. Iig. 6 1s a rear elevation of the mo-
tor and compressor, parts being brokenaway;
and Figs. 7 to 13 are detail sectional views of
varions parts of an apparatus embodying the
45 1nventlon.

‘Referring more particularly to Fig. 1 of the

drawings, from which the general mode of op-
eration of the invention can best be under-
stood, A designates the rotary axle of two of
50 the traction-whesls of a car, mounted upon
which 18 a gear-wheel 1. Suitably supported

adjacent to the axle A is a crank-shaft 2,

| loosely mounted upon which is a gear 3, in-
termeshing with the gear 1, and connected to

the erank 4 of this shaft is a connecting-rod
5 of the piston of a combined motor and brake
or compressor cylinder I3, suitably mounted
upon the truck of the car. The valve-chest

53

6 of this eylinder communicates with an aux- .

iliary compressed-air reservoir C through a
pipe 7, the passage of which is controlled by a
valve 8, adapted to be actuated by compressed
alrsupplied thereto through pipes 9,10,12, and

13, communicating with each other and with a

main compressed-airreservoirD. Wicthin the
pipe 13, in a position easily accessible to the
operator, is an ordinary three-way valve 14,
and communicating with the valve 14 and pipe
121s a by-pass 15,in which is arranged an ordi-
nary reducing-valve 15'. Connecting the pipe
7 and the reservoir C is a by-way pipe 16, pro-
vided with ¢heck-valve 17, opening inwardly
to the reservoir. Arranged adjacent to the
loose gear 3 is a cluteh K for connecting and

disconnecting the satd gear tothecrank-shaft

2toenable it to movetherewith or to rotate in-

dependently thereon. This cluteh is adapted

to be operated by compressed air,which is de-
livered thereto through a pipe 18, connected
with the pipe10. Within the valve-chest isthe

usual slide-valve, the stem of which projects

through one end of the chest and is connected

to suitable devices for imparting the proper

movement to the slide-valve. Means is also
provided for shifting the actuating devices
of the slide-valve to reverse the movement of

sald valve and the action of the engine B.

This means 1s adapted to be actuated by
compressed air supplied thereto at times
from the main reservoir D aud atother times
from the auxiliary reservoir C, as will be
hereinafter described. With the parts thus
arranged and assuming the car to be at a
standstill and 1t is desired to start it the en-
gineer puats the usual driving-motor into op-
eration and simultaneously shifts the lever
14* of the valve 14 to the position 1*, placing
the pipes 12 13 into communication through
the by-pass 15 and permitting compressed
air under reduced pressure to flow through
said pipes and the pipes 9 and 10 to the valve
3, which 1t forces open to place the reservoir
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C into communication with the engine B | for assisting the usual driving engine or mo-

through the pipe 7. This has the effect of
starting the engine, causing it to rotate 1its
crank-shaft 2 and the gear-wheel 3, the said
gear being normally held rigidly upon iis
shaft by the clutch H. Through the gear-
wheel 3 rotary movement is imparted to the
gear 1 and the axle A, and this, effecting the

rotation of the traction-wheels, assists the

driving-engine of the car in starting the same

tial strain to which it would otherwise be
subjected. When the car has attained the
desired momentum, the valve-lever 14% is

“turned to the position 2*, thereby increasing

the air-pressure within the pipe 9, leading to
the casing of the valve 8, and also increasing
the pressure in the pipe leading to the oper-
ating devices of the cluteh . 'This increase

of the air-pressure has the effect of closing

the communication between the air-reservoir
and engine B, thereby arresting the opera-
tion of the engine, and simultaneously the
clutch-operating devices are actuated to dis-
connect the gear-wheel 3 from the crank-
shaft, and during the continued movement
of the car the said gear rotates idly upon its
shaft. | | |

Whenever it is desired to bring the car or
train to a stop, the valve-lever is turned to
the position indicated at 3*, which has the
effect of shutting off air from the main res-

ervoirD and opening communication between

the train-pipe 12 and the exhaust-pipe 127,
and this will result in exhausting all the pres-
sure from the pipes 10, 9, 12, and 18, thereby
relieving the pressure upon the valve in the
casing 8 and also upon the clutch-operating
devices and permitting the valve to assume
its normal position to close communication
between the auxiliary reservoir and engine
B and at the same time allowing the clutch
to be operated to effect connection between
the gear 3 and its shaft 2. When the parts
have been brought to this position, during
the continued rotation of the axle A rotary

- movement will be imparted to the gear 3 and

55 P

6o

crank-axle 2, causing the piston of the en-
gine to be reciprocated in its ¢ylinder. The
engine B is therefore converted into an air-
compressor, the air from which, as it is con-
pressed, being forced through the pipes 7 and
16 and, forcing open the check-valve in said
latter pipe, passes into the reservoir C to re-
lenish the same. It will be obvious from
the above that the air as it is compressed
within the ends of the engine-cylinder will
resist the reciprocation of the engine-piston,
and the crank-shaft of said piston being posi-
tively geared to the axle A the rotation of
said axle will be resisted at the same time,
resulting in the retardation of the motion of
the car. |

From the above description it will be ap-
parent that simple and effective means are
provided, which means are at all times un-

tor of a ear or train in starting the same and
for also serving to arrest the momentum-of
the car without the employmeént of the usunal
brake-shoes. |

It will be obvious that as cars are propelled
in the opposite direction a reversal in the op-
eration of the parts must take place in order
to make them effective regardless of the di-
rection in which the car is propelled, and in
order to accomplish this means are provided
which will automatically shift the positions
of the parts when the direction of movement
of the car is changed.

Having now described the mode of opera-
tion of the invention in general, one form of

apparatus for carrying it into effect will now

be described in detail, reference being had to

Figs. 2 to13,in which X designates the truck

of a passenger, street, or other car, A one of
the axles thereof, and A? the traction-wheels
carried upon the ends of the axle. The car
may be drawn by an ordinary locomotive-en-
oine, or it may be propelled by an electric or
other motor carried thereon, in the present
embodiment of the invention an electric mo-
tor A% being employed, which is mounted
upon the truck X and has its armature pro-
vided with a gear x, which intermeshes with
agear-wheel 1, fixed upon theaxle A. lLoosely
mounted at one end upon the axle A 18 a
suitably-constructed frame X*¢ for support-

ing parts of the apparatus, the said frame be-

ing supported at its opposite end upon a cross-
beam x? of the truck-frame. Kxtending par-
allel to the axle A, at a point adjacent there-
to, and journaled in the frame X*is a crank-
shaft 2, having loosely mounted thereon near
one end a gear-wheel 3, which intermeshes
with the gear 1 of the axle. In its outer side
the gear-wheel 3 is formed with an annular
conical bearing-surface 20, to which is adapt-
ed the corresponding surface of a piston-
clutch member 21, connected to turn with
and move longitudinally upon the end of the
crank-shaft intoand out of engagement with
the bearing-surface of the gear-wheel 3 to con-
nect and disconnect it from the said shatt.
Normally the clutch member 21 is held into
engagement with the gear-wheel 3 by means
of a spring 22, interposed between the outer
face of said member and a bearing-plate 25,
rigidly mounted upon the end of the shaft 2.

In its extreme outer end the shaft 2 is formed

with a longitudinal piston-chamber 24, into
which fits a piston 25, having a longitudinal
opening 26 through it, which communicates
with the piston-chamber and at its outer end
is connected to the compressed-air-supply
pipe 18, communicating with the compressed-
ai1 reservoir D. 'The outer end of the pis-
ton 25 bears upon a spider 27, adapted to
movelongitudinally upon an elbow of the sup-
ply-pipe and connected by means of screw-
rods 28 to the clutech member 21.

In the operation of the above-described

der the control of the motorman or engineer, | parts the spring normally holds the clutech
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member into engagement with the bearing- |

surface 20 of the gear 3, so as to cause said
gear to turn with the crank-shaft 2, and the
tension of this spring is sufficient to prevent
the disengagement of the clutch by the pres-
sure of air which is admitted to the pipe 18
through the by-pass pipe 15. (See Fig. 1.)
When, however, air is admitted to the pipe
18 under excessive pressure, the piston.25 is
forced outwardly within its chamber, simul-
taneously moving the spider 27, and through
the serew-rods 28 withdraws the eluteh mem-
ber 21 from engagement with the gear-wheel
5 against the stress of the spring 22, thereby
permitting the said gear- wheel 3 to turn
loosely npon the crank-shaft 2.

The cylinder and valve-chest of the engine
B are mounted upon trunnions 6, projecting
from the opposite sides of the e¢ylinder inter-
mediate its ends and received in journals of
the supporting-frame X2, in order that the
ends of the cylinder may reciprocate verti-
cally during the rotation of the crank-shaft 2.
The trunnions 6* are hollow, and with* the
channel of one of the trunnions communi-
cates the pipe 7, having a swiveled connec-
tion with the trunnion. The channel of this
trunnion communicates with a passage 6°,
leading through the wall of the c¢ylinder to
the interior of the valve-chest 6, and also
leading from the said valve-chest throngh the
cylinder-wall to the channel of the second
trunnion 1s an exhaust-passage 6°. Within
the valve-chest is a slide-valve B?, secured to
a valve-stem 35 and having its under face
formed with a recess 36. Adjacent to the
exhaust-passage 6° and leading from points
upon opposite sides thereof in close proximity
thereto to opposite ends of the engine-cylin-
der are passages 37 38, which passages are
alternately placed into communication with
the interior of the valve-chest and with the
exhaust - passage by the slide-valve. The
means for operating this valve will be pres-
ently deseribed.

Within the pipe 7, intermediate the engine
B and reservoir C, is a cylindrical valve-cas-
ing ', in which is fitted to move longitudi-
nally a piston-valve. This valve is formed
centrally with an annular recess 29, which is
adapted to be brought into position to permit
alr to flow from the reservoir to the engine-
cylinder. Various means may be employed
for actuating the valve; but preferably a
spring 30 is interposed between one end of
the valve and the end of its casing for mov-

ing the valve in oune direction to its normally-

closed position, while entering the casing at
the opposite end thereof is the branch sup-
ply-pipe 9, through which air under pressnre
18 1ntroduced from the main reservoir D to
the casing C' to move the valve 8 in the op-

posite direction against the action of the

spring 30. The tension of the spring 30 is
such that when air is introduced into the
pipe 9 through the by-pass 15 the pressure
will only be sufficient to shift the valve to the

with a pipe 18%, leading to the pipe 18.

left (see Fig. 3) until its recess is in a posi-
fion to place the engine B into communica-
tion with the reservoir C to operate the said

engine and rotate the axle A in the manner

hereinbefore set forth. When, however, the
valve 14 is opened to allow air under maxi-
mum pressure to enter the pipe 9 and valve-
casing, the valve will be still further shifted
to the left and a solid portion thereof bronght
into position to ciose the communication be-
tween the reservoir C and engine-cylinder,
the engine being thereby thrown out of ac-

 tion altogether, the excessive pressure ad-

mitted to the supply-pipe having simultane-
ously disconnected the clutech member 21
from the gear 3, as above explained.

While various means may be employed for
actuatingthe slide-valve, that which will now
be described is simple and effective and is
preferred on this account. At its outer end
the valve-stem 35is provided with a roll which
enters and is adapted to move longitadinally
in the inclined slotof a bar 39 as the engine-
cylinder and valve-chest are vertically recip-
rocated by the rotation of the erank-shaft 2,
and by reason of the inelination of the said
slot the valve-stem 35 and valve B?are recip-

rocated horizontally to properly regulate the.

communication between the passages 37 38
with the inlet and exhaust ports. A standard

or bracket 40’ projects upwardly from the

frame X~ in the top of which is journaled a
short shaftt 40. The slotted bar 39 is rigidly
mounted upon one end of the bar 40, and to

70

75

80

Qo

102

the other end of the shaft is connected an arm o

41, the end of which is connected to a rod 43,
carrying & piston at each end, which pistons
fit respectively within two separated alining
open-ended eylinders 44 45, and through the
closed ends of these e¢ylinders lead branch air-
supply pipes 46 47, extending from opposite
sides of & valve-casing 48, near one end there-

of, and from near the opposite end of the eas-

Ing in turn extends a pipe 18%, connecting
Ar-
ranged within the pipe 18°, intermediate the
pipe 18 and the pipe 18%, is a check-valve 18¢,
wihich permits air to flow from the pipe 18
through the pipe 18°, but prevents the reverse
flow thereof. | |

The pipe 18" is extended and communicates
with the reservoir C,so that when the air-pres-
sure In the pipe 138 is removed by the engi-
neer to set the brakes, or accidentally, as by
the breaking of the train, the pressure from
the reservoir will pass through the pipes 46
and 47 and hold the pistons 44 and 45 in their
correct positions. The valve 18° will permit
the air from the pipe 18 to enter the pipes 46
and 47, but will prevent the air from the res-
ervolrescaping when the pressure in the pipe
13 is reduced. | :

Formed at diametrically opposite points in
the walls of the valve-casing 48 are two chan-
nels 50 51, extending longitudinally and con-
necting one end of the casing with the other.

- Within opposite ends of the valve-casing 48
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are arranged two rotary valves 52 53 for con- | to the left to bring the slotted bar 39 to the

trolling the flow of compressed air through
the channels 50 51 from the supply-pipe 13*

to the pipes 46 47, which latter pipes lead to

the cylinders44 45, respectively. EKachof the
valves 52 53 is provided with a stem which
projects centrally through the adjacent end
wall of the casing, and upon said stems are
fixed arms 54 55. The valve 52 is provided
with a chamber whichisdivided by means of a
central longitudinal partition into two spaces
56 57, and in the wall of this valve leading

from the space 56 are two separated ports 55

59 and an intermediate elongated port 60,
while leading from the space 57 are corre-
sponding separated ports 58* 59* and an 1n-
termediate elongated port 60*. In practice
the ports 58 592 of this valve are adapted
to register alternately with the end of the
branch pipe 46 to place one or the other of the
spaces 56 57 into communication with said
pipe,while the ports 59 58* are adapted to reg-
ister alternately with the end of the branch
pipe 47 to place the spaces 56 57 into com-
munication with the said pipe, and the ports
58 58 are arranged to be brought simultane-
ously to coincide with the pipes 46 47, while
the ports 59* 59 are adapted to be brought

simultaneously into communication with said |}

pipes. The ports 60 60* are of such a length
and so arranged that they will always be in
communication with the channels 50 51 of the
valve-casing, respectively, regardless of the
position to which the valve is shifted.
valve 53 is provided in its side with a chan-
nel 63, so arranged as to register with the in-
let-pipe 18* and with either one of the chan-
nels 50 51, according to the position of the
valve, and through this valve and the said
channels communication is established Dbe-
tween the pipe 18* and the spaces 56 57 of
the valve 52. | |

The outer end of the arm 54 is connected
with the lower end of a link or piston-rod 66,

the upper end of which is pivotally connected

to a piston - head 67, within a cylinder 68.
The upper end of this piston communicates
with the air-supply pipe 10, through which
air is admitted into the cylinder for moving
the piston, link 66, and arm 54 in one direc-
In order to move the piston in the op-
posite direction to bring it to its normal posi-
tion during the absence of air-pressure with-

in the c¢ylinder, a spring 69 is interposed be-

35

6o

tween one face of the piston and one end of
the cylinder, which spring is arranged to op-

pose the movement of the piston by air-pres-

sure.

From the above it will be apparent that
when air is admitted to the eylinder 68 the
piston 67 will be moved to the lower end
thereof and through its piston-rod 66 and the
link 65 swing the arm 54 to the left, thereby
rotating the valve 52 to a position to allow
air to pass through the pipe 47 to the cylin-
der 45, the piston of which is likewise moved

The-

i

position shown in full lines, Fig. 4, in which
position it will operate the slide-valve B* to
permit the air admitted to the valve-chest 6
from the reservoir C through the pipe 7 and

passage 6° to enter the opposite ends of the

cylinder B alternately to drive the piston
thereof and through the intermediate con-
nection impart movement to the axle A.

If it be desired to change the piston in the
cvlinder B from a motor to an air-compressor
to stop the car, the position of the slotted bar
39 must be changed, so as to reverse the
movements of the slide-valve B% Toaccom-
plish this, the compressed air must flow
through the pipe 46 instead of 47, thereby
moving the rod 43 to the right in Fig. 9, which
will throw the slotted bar 39 into the position
indicated by dotted lines. The air is changed
from the pipe 47 to 46 by partially rotating

the valve 52, which takes place as soon as

the pressure in the pipe 10 decreases suffi-
ciently to permit the spring 69 to expand and
carry the piston 67 and link 66 to the upper
limit of their movement. As soou as the
valve is rotated the air will pass from the
pipe 63 through the channel 51 into the space
57 and from there into the pipe 46. |

As has hereinbefore been stated, when the
direction of movement of a car or engine pro-
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vided with this improved apparatus 1S re-

versed it is necessary to the proper working
thereof that the operation of the actuating
devices of the valve B? should also be re-
versed, and in order to effect this automatic-
ally a rod 70 connects the end of the arm 95
with a movable segmental block 71, which 1s
held in close conformity with the surface of
the crank-shaft 2 by means of a surrounding
stirrup 72, provided with the segmental re-
cess in which the block 71 is adapted to be
moved. The stirrup 72 is vertically movable
in guides 73 of the frame X?and is connected
with a spring 74, which holds it in close con-
tact with the block 71, thereby holding the
block into firm frictional engagement with
the crank-shaft, as clearly shown in Figs. 7
and 8. |

From the above it will be apparent that so
Jong as the crank-shaft rotates toward the
right the block 71 will be moved by the shaft
2 to the right-hand end of the recess of the
stirrup. If, however,the rotation of the crank-
shaft is reversed, the block will be moved by
reason of its frictional contact with the shaft

2 to the left-hand end of the stirrup-recess.

This will cause the rod 70 and arm 55 to be
shifted to the left, rotating the valve 53 to a
position to direct the flow of compressed air
through the pipe 46 to the cylinder 44, caus-
ing its piston and, through the intermediate

connections, the slotted bar to be shifted to

the right, as indicated in dotted lines, Fig. 4,
the operation of the slide-valve B*and engine
B being thereby reversed.

As considerably more pressure is required
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to start the engine B when a car is heavily |

laden than when it is comparatively empty,
suitable means are employed for varying the
pressure within the reservoir C, accordingly
as the weight upon the car is great or sinall.
Different means may be emploved for effect-
ing this, that shown comprising a spring-
pressed check-valve SO, controlling a port in
the top of the eylinder, which port communi-
cates with an escape-pipe 81. This pipe may
lead to the exterior atmosphere, as shown, or
be disposed of in any desired manner. It will
be obvious that the pressure of the air within
the reservoir C is regulated by the pressure
of the spring 82 upon the check-valve 80, and
in order to vary the tension of this spring it
bears at one end upon a disk .83, having a
stem moving through an opening in the valve-
casing and engaging with a pivoted lever 84,
one end of which in turn engages with a bear-
ing 85 upon the under side of the car-body.
From this it will be apparent that as the car-
body sinks under the weight of a load the le-
ver 34 will be depressed, lowering the disk 83

and 1ts stem, and thereby increasing the ten-

sion of the spring 82.

While the gear 1 is shown and described as
fixed upon an axle of the car, obviously it
might be connected to any other suitable
movable part. It will be apparent also that
when the apparatus isemployed in connection
with a train of cars a motor B, air-reservoir C,
and their connecting devices are carried upon
each ear of the train, and the pipes 12 of each
car in the train are connected together by the
usual fiexible couplings. It isalso to be un-
derstood that the main reservoir D will be
charged with air to the desired pressure by
means of a pump, in the usual manner, and
that in a train of cars one reservoir D may be
ntilized to supply the train-pipes 12 of all the
cars.

Without limiting myself to the precise con-
strunction and arrangement of the parts shown
and deseribed, since it will be obvious that
various changes in such construction and ar-
rangement may be made without departing
from the spirit or scope of the invention and
some features thereof used without others,

What I claim is—

1. The combination with a wheeled vehicle,
of a reservoir thereon, acylinderin communi-
cation with the reservoir, a piston in the eyl-
inder detachably connected with a movable
part of the car, a main reservoir, and mech-
anism connected therewith for causing air to
pass to or from the first-mentioned eylinder
and for controlling the operation of the con-
nection between the piston and said movable
part.

2. Thecombination with a wheeled vehicle,
of a reservoir thereon, a ¢ylinder in communi-
cation with the reservoir, a piston in the cyl-

- Inder detachably connected with a movable

part of the wvehicle, a main reservoir, and
mechanism connected with both of said reser-

voirs for causing air to pass to or from the

5

first-mentioned reservoir and for controlling
the operation of the connection between the
piston and said movable part.

5. Thecombination with a wheeled vehicle,
of a reservoir thereon, a cylinder in communi-
cation with the reservoir, said communication
being provided with two valves, a piston in
the cylinder connected with a movable part of

70

75

the vehicle, said connection being provided

with a spring-actuated elutch, a main reser-
volr, and mechanism connected therewith for
operating the clutch and one of said valves
and for causing air to pass to or from the first-
mentioned reservoir. | |

4. The combination with a wheeled vehicle,

~of areservoir thereon, a cylinder in communi-

cation with the reservoir,said communication
being provided with two valves, one of which
is in the form of a piston, the intermediate
portion of whichis grooved circummferentially,
a piston in the cylinder and detachably con-

nected with a movable part of the vehicle,.

sald eonnection being provided with a spring-
acttuated cluteh, a main reservoir, and mech-
anism connected therewith for operating the
cluteh and moving the piston-valve and for
causing air to pass to or from the first-men-
tioned reservoir. .

5. Thecombination with a wheeled vehicle,
of a reservoirthereon, a eylinder in communi-
cation with the reservoir, a piston in the cyl-
inder detachably connected with a movable
part ot the vehicle, a valve for controlling the
passage of air to or from the reservoir, mech-
anism for operating said valve, a main reser-
voir, mechanism connected therewith for con-

trolling the operation of the connection be-

tween the piston and said movable part and
for holding said valve-operating mechanism
In position. -

6. The combination with a wheeled vehicle,
of a reservoir thereon, a cylinder in commu-
nication with the reservoir, a piston in the
cylinder detachably connected with a mov-

able part of the vehicle, valve mechanism for

controlling the passage of air to or from the
reservoir, including two air-receptacles, a
main reservoir, mechanism connected there-
with for controlling the operation of the con-
nection between the piston and said movable
part and for establishing communication be-
tween said main reservoir and one or the
other of said air-receptacles.

7. 'T'he combination with a wheeled vehicle,
of a reservoir thereon, a eylinder in commu-
nication with the reservoir, a piston in the
cylinder detachably connected with a mov-
able part of the vehicle, valve mechanism for
controlling the passage of air to or from the
reservoir, means for automatically reversing
the movement of said valve mechanism, a
main reservoir, and mechanism connected
therewith for controlling the operation of the

- connection between the piston and said mov-

able part, and forcontrolling said valve mech-
anism in either of its positions.
3. The combination with a wheeled vehicle,
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of a reservoir thereon, a cylinder in commu- | mechanism for operating one portion of the

nication with the reservoir, a piston in the
cylinder, a crank-shaft connected with the
piston and detachably connected with the
axle of the vehicle, a reversible block and
stirrup mechanism connected with the crank-
shaft, valve mechanism for controlling the
passage of air to or from the reservoir, includ-
ing two air-receptacles, a main reservoir in
communication with said receptacles, a valve
for controlling the passage of air from sald
reservoirtosaid receptacles, a rod for connect-
ing said valve with said bloek and stirrup
mechanism, and mechanism connected with
said main reservoir for controlling the opera-
tion of the connection between the crank-shaft
and the car-axle.

9. The combination with a wheeled vehicle,
of a reservoir thereon, a cylinder in commau-
nication with the reservoir, a piston in the
cylinder detachably connected with a mov-
able part of the vehicle, a slide-valve for con-
trolling the passage of air into or out of the

cylinder, a compound valve for controlling ]
the operation of the slide-valve, a reversing |

673,975

compound valve, a main reservoir, and means
connected therewith for controlling the con-
nection between the piston and said movable
part, and for operating the other portion of
the compound valve. o

10. The combination with a piston, of a
slotted bar, a valve for the piston the stem
of which is connected with said bar, two eyl-
inders, a piston-rod therebetween, each end
of which is provided with a head in ene of the
cylinders, said rod being connected with said
bar, a reversing-valve for controlling the pas-
sage of air to either of said cylinders, means
for operating said valve, and a reservoir In
communication with said eylinders through
said reversing-valve.

In testimony whereof I have signed my

name to this specification in the presence of

two subseribing witnesses.
FRANZ BURGER.

Witnesses:
 GErO0. K. TORRENCE,
JOHN ZIMMERMANN.
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